Expression and regulated nuclear transport of transducers of regulated CREB 1 in retinal ganglion cells.
Calcium- and cAMP-dependent activation of CREB and transcription of cAMP-responsive element (CRE)-target genes play critical roles in various physiological and pathological conditions. TORCs (transducers of regulated CREB) represent a new family of conserved CREB coactivators that function as intracellular calcium- and cAMP-sensitive coincidence detectors, controlling the kinetics of CRE-mediated responses and long-term potentiation of synaptic transmission. Here we examined the expression and activity-dependent translocation of TORCs in adult retinal ganglion cells (RGCs), the primary target of acute retinal ischemic injury as well as chronic retinal degenerative diseases. We found that both mRNAs of TORC1 and TORC2, but not TORC3, were enriched in adult rat retina. Comparing with TORC2, TORC1 protein was highly and selectively expressed in RGCs. At resting condition, TORC1 protein was localized in the cytoplasm but not nucleus of RGCs. Activation of N-methyl-D-aspartate (NMDA) receptors by intravitreous injection of NMDA or increase of cAMP signaling by administration of forskolin triggered nuclear accumulation of TORC1. Furthermore, transient retinal ischemic injury resulted in peri-nuclear and nuclear accumulation of TORC1 as well as transcription of BDNF in RGCs. Our results demonstrate that TORC1 is enriched in RGCs and its subcellular location could be regulated by Ca(2+) and cAMP, suggesting that manipulation of TORC1 activity may promote survival of RGCs in some optic disease conditions.